1. Introduction.-The problem under investigation is to determine the motion of the surface of a uniform elastic half-space produced by the application at the surface of a point pressure pulse varying with time like the Heaviside unit function. The original formulation of the problem is due to Lamb,I who synthesized the solution for the pulse from the periodic solution. Lamb's method is, however, very intricate. In a previous publication2 the author gave an exact and closed expression for the vertical component of displacement for the case when the pressure pulse varies like the Heaviside unit function H(t). The derivation of this result, as well as the solution for the horizontal displacement, are given in this paper. The seismic pulse problem was treated nearly simultaneously by Cagniard, 3 and more recently by Pinney4 and Dix.5 Because of the complexity of the analysis, it was thought worth while to reproduce in this and a subsequent publication the original solution for the surface source and the buried source.
2. Formal Solution.
-In this section we derive a formal solution for the problem of the motion produced by a seismic source buried below the surface in a uniform elastic half-space, when the time variation of the pulse is H(t). The solution for the surface source will then be obtained by letting the depth of source H approach zero. Referring to Figure 1 , we choose a cylindrical system of co-ordinates with origin at the level of the source and the surface situated at z = -H. Quantities GEOPHYSICS: C. L. PEKERJS referring to the portions of the medium below and above the source will be designated by the subscripts 1 and 2, respectively.
The space variation of the source will be specified by the condition that at the level of the source (z = 0) the surface integral of the applied stress (Pzz -Pzz2)
shall be equal to Z (negative):
27r-(pzzl -pzz2)r dr = Z.
One representation of this point source is
f(E, r) =--Jo( r)e e dt = The vertical displacement w and the horizontal displacement q can be derived (Lamb, p. 29) from q = okT + Xrz, w= SUZ + XZZ -k2X, (3) where the subscripts denote partial differentiation, and the potentials d and x satisfy the wave equations for dilatational and equivoluminal motion, respectively:
Here c, denotes the velocity of compressional waves, c the velocity of shear waves, and p denotes the operator 6b/t. X and j& are the elastic constants of the medium, which in the sequel we shall assume to be equal.
The normal stress pzz and the shear stress prz are given by (6) Pzz = Xh2o + 2A(6bzz + xzzz -kxz)
It is understood that after we have obtained the operational representation of w(r, z, p), say, the actual w(r, z, t) will be obtained by performing the integration over the Bromwich contour 1 (a+ic (ePt\ w(r, z, t) = w (r, z, p)dp. 
Appropriate solutions of equations (4) where k a = (Q2 + h2)'12, key = (Q2 + k2)'/A (11) and the functions are to be integrated over a suitable path in the t-plane. This path, as well as the functions (of t and p) A, B, C, D, E, and F, are determined from the following six boundary conditions. At the level z = 0 the required continuity of q, w, and Prz yields
(24oz + 2Xzz -k2X)i = (24z + 2Xzz -k2X)2, (14) while the source condition (1) is met, in the limit of vanishing E, by putting (Pzz'l-Pzz2) = (2 )Jo(tr)t (15) and integrating with respect to t from zero to infinity. At the surface z = -H, Pzz and prz, as given by equations (6) and (7), must vanish. Solving these six boundary equations for A, B, C, D, E, and F, we get
(19) Substituting these values into formulas (9) and (10), we can derive from equations 
where
c and k appears only in the external factor and in Jo(krx). The interpretation of the external factor is simply /abt. In order to interpret the integral, we transform it into the form f exp [-kf(r, x) Jg(x) dx, with f(r, x) 
I denoting the imaginary part. This is shown in Figure 2 , where the values of a and 0 in the various portions of the imaginary axis are also indicated. Near the pole iy the path is indented by a semicircle passed in the positive direction.
It is easy to see that the integral over the semicircle is real and therefore does not contribute to equation (28). We must, however, take the principal value of the integral in equation (28) 
The integrals Gi(T) and G2(r) can be evaluated in closed form by partial fraction decomposition. Writing, in equation (35),
the integral is transformed into 53) where the last term arises from the residues at the poles x = i iy. Now
In order to obtain the interpretation of 6Q/br, we differentiate equation (30) with respect to r and get (66) 5. Discussion of Results.-The vertical displacement at the surface w(T) due to the application of a point surface pressure pulse of the form H(t) was computed from equations (45)- (48), and is plotted in Figure 3 . The applied pressure being downward, the steady-state vertical displacement is downward. The initial displacement, however, at the time of the arrival of the P-wave, is upward. We note that the shear wave is marked only by a discontinuity in slope of w(r). The displacement becomes infinite at the time of the arrival of the Rayleigh wave, and subsequently it reverts to the steady-state value.
Similarly, the horizontal displacement q(r) was computed from equations (66), and is plotted in Figure 4 . The ultimate displacement is inward, but the initial displacement at the P-epoch is outward. The arrival of the shear wave is marked only by a change of slope of q(r), which is even less marked than in w(r). -Horizontal displacement at the surface q(t) due to the application of a Heaviside unit pressure pulse H(t) at the surface.. q(t) = -(Z/T7r.)E(r); T = (c8t/r) Z (negative) is the surface integral of the applied pressure. q(t) was computed from equation (66). P, S, and R denote times of arrival of compressional, shear, and Rayleigh waves, respectively. 6. Summary.-Exact and closed expressions are derived for both the horizontal displacement q(t) and the vertical displacement w(t) of the surface of a uniform elastic half-space due to the application at the surface of a point pressure pulse varying with time like the Heaviside unit function H(t). The-applied pres- sure pulse is specified in equation (2) and is such that its integral over the surface is finite. Both w(t) and q(t) turn out to be, in this case of a surface pulse, of the form (1/r)f('r), where r = (ct/r), c denoting the shear velocity. The solution for w(t) is given in equations (45)- (48) and is plotted in Figure 3 . The solution for q(t) is given in equation (66) and is plotted in Figure 4 . Both w(t) and q(t) become infinite at the time of arrival of the Rayleigh wave, but the arrival of the shear wave is marked only by a change in slope of the displacements.
